The formation of bacterial bioˆlms and their disinfection and removal have been important subjects in the maintenance of water quality in areas such as public spas, swimming pools, food processing lines, industrial water systems, and in the hygienic control of medical devices, hospital procedures, etc. Presented here is an outline of bioˆlm formation, as well as studies on the disinfection and removal of bioˆlms by oxidizing biocides using established bioˆlms. These studies using established bioˆlms may increase the understanding of the variable response of bioˆlms to planktonic bacteria, and the unique aspects of oxidizing biocides in the disinfection and removal of bioˆlms.
Since the suspended cells were prepared by ultrasonic dispersion of the bioˆlm formed in an aliquot volume of 0.5 mM phosphate buŠer solution at pH 7.4, the number of control cells was common between the bioˆlm and suspended cells in the same line. The cells were exposed to the chlorine solutions of 1.7 2.4×10 -5 M as available chlorine at pH 7.4 for 5 min. Signiˆcant diŠerence was examined by Student's t-test (n＝3). a (cfu treated/cfu control)×100, b Signiˆcant diŠerence ( p＜0.05) between the same numbers of asterisks. Bioˆlms of P. ‰uorescens were prepared in glucose-mineral growth medium 40) for 24 h incubation at 30°C, and those of E. coli were in diluted LB medium for 48 h at 30°C. After the incubation, growth medium in wells were discarded and the matrices formed in wells were rinsed with water and dried, then followed by staining with 0.1％ CV solution for 30 min. Excess CV on matrix was washed out with water and the matrix in wells were air dried. The amounts of matrices remained in wells were determined by the crystal violet staining method 44, 45) as described in 
